The analysis of chemical constituents in specific plant fossils provides crucial information for their probable diagenetic pathways. Natural products in plant fossils could retain their characteristic basic structural skeletons and be used as chemosystematic marker or biomarkers for their biological origin, though they may undergo rapid diagenetic processes during their fossilization.
1,2 Some natural flavonoids and other constituents were detected from Jurassic, Cretaceous, Pliocene, Miocene and Eocene plants, previously. [3] [4] [5] [6] [7] [8] Picea likiangensis is an economically important conifer indigenous to the southwest and center regions of China. 9 A piece of Miocene-fossil wood of P. likiangensis, which was preserved morphologically, was discovered in an open Jinsuo coalmine in Xundian of Yunnan Province, China, raising questions about its phytochemical constituents. In this paper, we report the palaeophytochemical investigation on the Miocene-fossil wood of P. likiangensis by phytochemical methods as column chromatography to probe their organic constituents.
An ethanol extract prepared from the Miocene-fossil wood of P. likiangensis was purified repeatedly by column chromatography on silica gel and Sephadex LH-20 and then subjected to preparative thin-layer chromatography, yielding a new fluorene derivative (1) and other eleven known compounds (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) as shown in Figure 1 .
Compound 1 was obtained as amorphous powder, with a melting point (mp) of 121-123 o C, and its molecular formula C 23 H 20 O 2 with fourteen unsaturation degrees was determined from a quasi-molecular ion peak at m/z 328 in its EI mass spectrum and the Table 1 , indicating the cis-orientations of H-5/H-4b and H-4b/H-10a in 1. Based on the above evidence, the structure of compound 1 was identified as 5-phenyl-5,10,10a,11-tetrahydro-
Eleven known compounds (2-12) were elucidated to be 4-hydroxy-3-methoxybenzaldehyde (2), 10 acetovanillone (3), 11 (Z)-3-(4-hydroxy-3-methoxyphenyl) acrylaldehyde (4), 12 22,29,30-trinor-21-hopanone (5), 13 5β-24S-ethylchlestan-3β-ol (6), 14 24α-ethylchlestan-3α-ol (7), 15 abietan-18β-oic acid (8), 16 3β-sitosterol (9), 17 2-allyl-4,5-(methylenedioxy) phenol (10), 18 6-allyl-6-
19 bis(2-ethylhexyl)phthalate (12) 20 according to the analysis of their spectral data and literature, respectively. Bis(2-ethylhexyl)phthalate, a well-known plasticizer (DOP), belongs to phthalate diesters which are widely distributed in environment including animal tissues, excreta, food, and plastic containers. [21] [22] [23] Phthalate diesters can easily migrate among media. 24 Compound 12 isolated from this Miocene-fossil wood of P. likiangensis here might be its inner natural product or contaminated ones derived from environment such as coals and sediments during the storage and fossilization process in brown coal. 
Experimental Section
General experimental procedures. Melting points were measured on an XRC-1 micro-melting apparatus and are uncorrected. IR spectra were measured on a Bio-Rad FTS-135 spectrometer with KBr pellets. UV spectra were recorded on a UV 210A spectrometer. MS spectra were carried out on a VG Auto Spec-3000 spectrometer. The 1D and 2D NMR spectra were run on Bruker AM-400 MHz and DRX-500 MHz spectrometer using TMS as an internal. Silica gel (200-300 mesh, Marine Chemical Factory, Qingdao, China) were used for column chromatography. 
